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Text:
 ENTERPRISE AVENUE SITE, PHILADELPHIA, PENNSYLVANIA.

   #DR
   DOCUMENTS REVIEWED

   I HAVE REVIEWED THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSIS OF COST-EFFECTIVENESS OF REMEDIAL
ALTERNATIVES FOR THE ENTERPRISE AVENUE SITE:

     - ENTERPRISE AVENUE REMEDIAL ACTION FEASIBILITY STUDY TITLED
       "REMEDIAL ACTION PROGRAM, EXCAVATION AND DISPOSAL OF HOT-SPOT SOIL
       FROM, AND CLOSURE OF, THE ENTERPRISE AVENUE SITE, PHILADELPHIA,
       PENNSYLVANIA, DATED APRIL 1984.

     - SUMMARY OF REMEDIAL ALTERNATIVES SELECTION.

     - TECHNICAL REPORTS PREPARED BY ROY F. WESTON, INC. IN SEPTEMBER OF
       1981 FOR THE CITY OF PHILADELPHIA #5, "HOT SPOT SOIL HANDLING
       PROTOCOL" AND #3, "GROUNDWATER AND SURFACE WATER MONITORING".

     - RESPONSIVENESS SUMMARY DATED FEBRUARY 23, 1984.

   #DE
   DECLARATIONS

   CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980
(CERCLA), AND THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT THE OFF-SITE DISPOSAL
OF CONTAMINATED SOIL AT THE ENTERPRISE AVENUE SITE IS A COST-EFFECTIVE REMEDY AND PROVIDES ADEQUATE
PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE STATE OF PENNSYLVANIA HAS BEEN CONSULTED AND
AGREES WITH THE APPROVED REMEDY.

   I HAVE ALSO DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY
OF TRUST FUND MONIES FOR USE AT OTHER SITES.  IN ADDITION, THE OFF-SITE TRANSPORT AND SECURE DISPOSITION IN
AN APPROVED FACILITY IS MORE COST-EFFECTIVE THAN OTHER REMEDIAL ACTIONS AND IS NECESSARY TO PROTECT PUBLIC
HEALTH, WELFARE, AND THE ENVIRONMENT.

    5-10-84                                 LEE M. THOMAS
     DATE                              ASSISTANT ADMINISTRATOR
                            OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE.



                    SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
                              ENTERPRISE AVENUE SITE

   #SLD
   SITE LOCATION AND DESCRIPTION

   THE ENTERPRISE AVENUE SITE IS LOCATED WITHIN THE CITY OF PHILADELPHIA ADJACENT TO THE SOUTHWEST WATER
POLLUTION CONTROL PLANT AND NEAR THE EASTERN END OF PHILADELPHIA INTERNATIONAL AIRPORT (SEE FIGURE 1).  THE
CITY-OWNED SITE ENCOMPASSES A TOTAL OF APPROXIMATELY 57 ACRES, AND IS LOCATED WITHIN THE 100-YEAR FLOOD PLAIN
OF THE DELAWARE RIVER.  THE IMMEDIATELY ADJACENT LAND USE IS PRIMARILY INDUSTRIAL, AND THE CLOSEST
RESIDENTIAL POPULATION IS LOCATED SLIGHTLY MORE THAN TWO MILES NORTHWEST OF THE SITE.

   NATURAL MARSH CONDITIONS ARE FOUND AT THE SITE IN ISOLATED AREAS.  A LOW-PERMEABILITY, SILTY CLAY LAYER
UNDERLIES THE SITE.  THE THICKNESS OF THIS LAYER RANGES FROM 5 FEET TO 25 FEET.  MULTIPLE CULVERTS, CANALS,
AND DRAINAGE WAYS INTRODUCE VARIABILITY TO THE SURFACE WATER SYSTEM BY CONCENTRATING RUNOFF.  ALL SURFACE
DRAINAGE FROM THE SITE IS CHANNELED INTO EAGLE CREEK, WHICH FLOWS TO MINGO CREEK, THEN TO THE SCHUYLKILL
RIVER, AND ULTIMATELY THE DELAWARE RIVER.

   THERE ARE TWO GROUND WATER-BEARING ZONES AT THE SITE.  THE FIRST ZONE IS ABOVE A SILTY CLAY LAYER.  IT IS
UNDER PERCHED WATER TABLE CONDITIONS. THE SECOND GROUND WATER BEARING ZONE IS FOUND IN THE SANDS AND GRAVEL
THAT LIE BENEATH THE SILTY CLAY.  THE GROUND WATER IN THIS ZONE IS UNDER CONFINED CONDITIONS.  THERE ARE NO
KNOWN USERS OF THE GROUND WATER IN THE GENERAL AREA; HOWEVER, THE DEEPER GROUND WATER-BEARING ZONE MAY
RECHARGE SOURCES OF GROUND WATER FOR PORTIONS OF SOUTHERN NEW JERSEY. THE OBSERVED FLOW IN THE DEEP AQUIFER
IS EAST TOWARD THE DELAWARE RIVER.

   #SH
   SITE HISTORY

   THE ENTERPRISE AVENUE SITE HISTORICALLY WAS PART OF THE EXTENSIVE TIDAL MARSHLAND ALONG THE DELAWARE
RIVER.  THE BACK CHANNEL OF THE DELAWARE RIVER HAD NATURALLY SILTED-IN BECAUSE OF EXTENSIVE FARMING AND
MINING ON THE UPPER REACHES OF THE SCHUYLKILL AND DELAWARE RIVERS.  THE LOW-LYING LAND IN THE AREA HAS BEEN
EXTENSIVELY FILLED-IN FOR FACILITIES SUCH AS THE AIRPORT, TANKER TERMINALS, ROADWAYS, AND INDUSTRIAL SITES. 
UNTIL MID-1976, THE CITY OF PHILADELPHIA STREETS DEPARTMENT USED 40 ACRES OF THE LOW-LYING LAND TO LANDFILL
PRIMARILY INCINERATOR RESIDUE AND LESSER QUANTITIES OF FLY ASH AND CONSTRUCTION/DEMOLITION DEBRIS.

   IN RESPONSE TO REPORTS OF UNAUTHORIZED DUMPING OF INDUSTRIAL WASTE, THE PHILADELPHIA WATER DEPARTMENT
(PWD) IN LATE 1978 DEVELOPED A WORK SCOPE TO PERFORM AN INITIAL INVESTIGATION OF THE SITE CONDITIONS IN  
CONSULTATION WITH EPA.  EXPLORATORY EXCAVATIONS DURING JANUARY OF 1979 UNCOVERED APPROXIMATELY 1,700
55-GALLON DRUMS CONTAINING INDUSTRIAL WASTE MATERIALS.  THE GREAT MAJORITY OF THESE DRUMS WERE BROKEN AND  
FRAGMENTED.  GENERALLY, IT WAS DETERMINED THAT THE DRUMS CONTAINED SUCH INDUSTRIAL AND CHEMICAL WASTES AS
PAINT SLUDGES, SOLVENTS, OILS, RESINS, METAL FINISHING WASTES, AND SOLID INORGANIC WASTES.  THE TOTAL NUMBER
OF DRUMS DISPOSED OF AT THE SITE WAS ESTIMATED BY THE PWD TO BE BETWEEN 5,000 AND 15,000.

   THE PWD UNDERTOOK A RESPONSE ACTION AT THE SITE WHICH INCLUDED:  A DETAILED SITE INVESTIGATION TO
DETERMINE THE DEGREE AND EXTENT OF CONTAMINATION; THE DEVELOPMENT OF PLANS AND SPECIFICATIONS TO ACCOMPLISH
SITE CLEANUP; AND PROCUREMENT OF A CLEANUP CONTRACTOR TO EXCAVATE AND PROPERLY DISPOSE OF CONTAMINATED SOIL
AND DRUMMED WASTE AT AN APPROVED OFF-SITE FACILITY. CONTAMINATED WATER WAS ALSO TAKEN OFF-SITE FOR DISPOSAL.

   A KEY INDICATOR ANALYSIS (KIA) WAS USED TO DETERMINE WHETHER OR NOT EXCAVATED SOIL WAS TO BE CONSIDERED
CONTAMINATED.  THE OBJECTIVE OF THE KIA WAS TO IDENTIFY THOSE CONTAMINANTS WHICH WERE MOST LIKELY TO BE  
FOUND ONSITE AND OF GREATEST CONCERN WITH RESPECT TO POTENTIAL ENVIRONMENTAL IMPACTS.  THE LIST OF KEY
INDICATOR CONTAMINANTS WAS DEVELOPED BY REVIEWING THE RECORDS IN EXISTENCE WHICH PERTAINED TO THE TYPE AND
QUANTITY OF WASTE MATERIALS BURIED AT THE SITE.  IN GENERAL, THE WASTE MATERIALS WERE ORGANIC IN NATURE.  THE
KEY INDICATORS AND THEIR ASSOCIATED LIMITS ARE LISTED BELOW.  IF ANY ONE LIMIT WERE EXCEEDED IN AN ANALYSIS,
THE ENTIRE BATCH OF SOIL WAS CONSIDERED CONTAMINATED AND WAS TAKEN OFF-SITE FOR DISPOSAL AT AN APPROVED
LANDFILL.  IF NONE OF THE LIMITS WERE EXCEEDED, THE SOIL WAS CLASSIFIED AS NONCONTAMINATED AND REMAINED
ON-SITE TO BE USED AS BACKFILL MATERIAL.



                              KEY INDICATOR ANALYSIS

             INDICATOR                                    LIMIT

     1. TOX (TOTAL ORGANIC HALOGEN)                       25 PPM

     2. VOLATILE ORGANICS
            -BENZENE                                      12 PPM
            -TOLUENE                                      15 PPM
            -ETHYLBENZENE                                 15 PPM

     3. EP TOXICITY (METALS)
            -ARSENIC                                       5 PPM
            -BARIUM                                      100 PPM
            -CADMIUM                                       1 PPM
            -CHROMIUM                                      5 PPM
            -LEAD                                          5 PPM
            -MERCURY                                     0.2 PPM
            -SELENIUM                                      1 PPM
            -SILVER                                        5 PPM.

   IN DEVELOPING THE LIMITS FOR THE KEY INDICATORS, THE MAXIMUM BACKGROUND LEVELS PRESENT FOR THE VARIOUS
PARAMETERS WERE IDENTIFIED.  THE UPPER LIMITS FOR THE KEY ORGANIC INDICATORS WERE ESTABLISHED AT 75 TIMES THE
MAXIMUM BACKGROUND LEVELS.  AS THE LIMITS WERE SET THEY WERE COMPARED TO THE MAXIMUM FRESH WATER CRITERIA FOR
REASONABLENESS AND FOUND TO BE COMPARABLE.  THE EP TOXICITY TEST WAS APPLIED FOR ANALYSIS OF METALS ONLY, DUE
TO THE FACT THAT THE TOX INDICATOR WILL DETECT THE PRESENCE OF PESTICIDES/HERBICIDES.  THE APPROACH TAKEN FOR
ESTABLISHING THE ORGANIC LIMITS (I.E., 75X) IS CONSISTENT WITH EPA'S METHODOLOGY WHICH USES 100 TIMES
DRINKING WATER STANDARDS FOR ESTABLISHING THE LIMITS FOR EP TOXICITY UNDER RCRA.  TECHNICAL REPORT #5
ENTITLED "HOT SPOT SOIL HANDLING PROTOCOL" DISCUSSES THE RATIONALE EMPLOYED IN THE KIA  DEVELOPMENT.

   UNFORTUNATELY, IN THE FALL OF 1982 THE PWD HAD TO HALT CLEANUP WORK AT THE SITE DUE TO A LACK OF FUNDS
AVAILABLE FOR THE COMPLETION OF THE PROJECT.  THE REMEDIAL PROJECT CONTRACT COST HAD REACHED $7.2M AT THAT 
TIME.  THE INITIAL BID PRICE WAS $4.95M.  THE WORK ACCOMPLISHED DURING 1982 INCLUDED:  EXCAVATION OF ALL
CONTAMINATED SOIL AND BURIED DRUMS; OFF-SITE DISPOSAL OF ALL DRUMMED WASTE MATERIAL (11,600 DRUMS UNCOVERED);
OFF-SITE DISPOSAL OF APPROXIMATELY 226,000 GALLONS OF CONTAMINATED WATER; AND OFF-SITE DISPOSAL OF 21,350
TONS OF THE APPROXIMATELY 39,150 TONS OF CONTAMINATED SOIL PRESENT ON-SITE.  WHEN THE PWD REALIZED THAT THE
FUNDS AVAILABLE WERE INADEQUATE TO COMPLETE THE PROJECT, THEY DIRECTED THE CONTRACTOR TO STOCKPILE THE
REMAINING 17,800 TONS OF EXCAVATED CONTAMINATED SOIL ON-SITE (SEE FIGURE 2 FOR  LOCATION OF PILES).  THE CITY
OF PHILADELPHIA SPENT MORE THAN $8.35M FOR SITE CLEANUP AND RELATED INVESTIGATIVE AND ENGINEERING ACTIVITIES.

   ALL CLEANUP ACTIONS TAKEN TO DATE AT THE SITE BY THE PWD WERE DONE WITH THE CONCURRENCE OF EPA.  THE
AGENCY WAS INTIMATELY INVOLVED, BOTH TECHNICALLY AND LEGALLY, IN THE DEVELOPMENT AND IMPLEMENTATION PHASES OF
THE CLEANUP.  ALL PROPOSED ACTIONS WERE REVIEWED TO ASSURE THAT THEY COMPLIED WITH FEDERAL ENVIRONMENTAL
REGULATIONS WHICH EXISTED AT THE TIME.  THE CITY WAS COST COOPERATIVE IN MODIFYING IT'S PLANS IN RESPONSE TO
THE AGENCY'S COMMENTS.

   #CSS
   CURRENT SITE STATUS

   THE TWO STOCKPILES OF SOIL REMAINING ON THE SITE ARE THE SUBJECTS OF THE PROPOSED REMEDIAL ACTION.  THE
LARGER OF THE TWO PILES (11,700 TONS) WAS DETERMINED TO BE CONTAMINATED PRIMARILY WITH TOTAL ORGANIC HALOGENS
(TOX).  THE MEDIAN TOX CONCENTRATION OF THE SOIL IN THIS PILE IS 65 PPM, THE AVERAGE IS 350 PPM, AND THE
RANGE IS 29 PPM TO 5,350 PPM.  THE SMALLER PILE (6,100 TONS) IS PRIMARILY CONTAMINATED WITH VOLATILE ORGANICS
(I.E.  BENZENE, ETHYLBENZENE, TOLUENE).  A SUMMARY OF THE CONCENTRATION VALUES OF THE SOILS IN THE SMALLER
PILE IS AS FOLLOWS:

                         MEDIAN (PPM)     AVERAGE (PPM)     RANGE (PPM)
         TOLUENE             36                172          19 TO 1,000
         BENZENE             24                 34          17 TO 86
         ETHYLBENZENE        41                 94          18 TO 427.

   EACH STOCKPILE HAS BEEN GRADED AND COVERED WITH 9 TO 12 INCHES OF CLAY. THE DETERMINATION AS TO WHICH SOIL
WOULD BE STOCKPILED WAS BASED UPON ANALYTICAL RESULTS PRODUCED BY THE CLEANUP CONTRACTOR IN THE FALL OF 1982. 
(SEE APPENDIX A FOR RESULTS).

   SUBSEQUENT SAMPLING AND ANALYSIS OF SOIL FROM THE STOCKPILES PERFORMED BY ROY F. WESTON, INC. IN MARCH OF
1983 AND MARCH OF 1984 YIELD RESULTS WHICH, WHEN COMPARED TO THE ORIGINAL ANALYTICAL RESULTS OF THE CLEANUP



CONTRACTOR, RAISE QUESTIONS AS TO THE LEVEL OF CONTAMINATION IN THE PILES.  THE WESTON RESULTS ARE GENERALLY
LOWER THAN THE CONTRACTOR'S. (SEE APPENDIX B FOR WESTON'S ANALYTICAL RESULTS).  THIS COULD BE DUE TO
VOLATILIZATION/BIODEGRADATION OF SOME CONTAMINANTS.  ALSO, IT COULD BE THE RESULT OF NONREPRESENTATIVE
SAMPLING OF THE PILES.  IN ANY EVENT, RE-VERIFICATION OF THE DEGREE OF CONTAMINATION IN THE SOIL MUST BE DONE
PRIOR TO FINAL DISPOSITION.

   CONTAMINATION AT THE SITE IS LIMITED TO THE CONFINES OF THE TWO STOCKPILES.  GROUND WATER AND SURFACE
WATER SAMPLES TAKEN EACH MONTH AT THE SITE CONTINUE TO INDICATE NO MEASURABLE IMPACT FROM THE SITE ON THE  
SURROUNDING ENVIRONMENT. A SILTY CLAY LAYER FROM 5 TO 25 FEET IN THICKNESS, WHICH UNDERLIES THE SITE,
GENERALLY RESTRICTS MOVEMENT OF THE SURFACE WATER AND SHALLOW GROUND WATER INTO THE DEEP WATER-BEARING ZONE. 
AS A RESULT, MOST PRECIPITATION INFILTRATING THE GROUND AT THE SITE DRAINS TO ADJACENT SURFACE STREAMS VIA
DISCHARGE OF THE SHALLOW (PERCHED) WATER-BEARING ZONE RATHER THAN MOVING DOWNWARD INTO THE DEEP WATER-BEARING
ZONE. HOWEVER, THE POTENTIAL EXISTS FOR CONTAMINATION FROM THE STOCKPILED SOIL TO LEACH INTO THE DEEP WATER
AQUIFER, AND FOR VOLATILE COMPOUNDS TO FIND THEIR WAY INTO THE VARIOUS SURFACE STREAMS IN THE AREA.

   #ENF
   ENFORCEMENT

   EPA HAS SENT THE CITY A LETTER STATING THAT THE AGENCY DOES NOT PLAN TO INITIATE ANY COURT ACTIONS
CONCERNING ENTERPRISE AVENUE SO LONG AS THE CITY CONTINUES TO PURSUE IT'S PENDING LAWSUIT AGAINST ENTERPRISE
AVENUE GENERATORS, AND RETURNS HALF OF THE RECOVERED MONIES TO THE SUPERFUND UNTIL THE SUPERFUND EXPENSES ARE
FULLY REPAID.  EPA IS NOT INVOLVED IN ANY LITIGATION OR NEGOTIATIONS CONCERNING GENERATORS OR TRANSPORTERS
LINKED TO THE ENTERPRISE SITE.  THE CITY'S PHILADELPHIA V. STEPAN CASE WAS FILED AGAINST MORE THAN 80
GENERATORS IN 1980.  THE CITY HAS ALSO BROUGHT SUIT AGAINST TRANSPORTERS LINKED TO THE SITE.

   #AE
   ALTERNATIVES EVALUATION

   THE REMAINING CLEANUP ACTION TO BE UNDERTAKEN AT THE SITE WILL ADDRESS THE STOCKPILED SOIL.  THE OBJECTIVE
OF THE CLEANUP IS TO PROVIDE ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE
ALTERNATIVES FOR CLEANUP ACTION CONSIDERED INCLUDE:

       - SOIL AERATION
       - LAND TREATMENT
       - COMPOSTING
       - ON-SITE ENCAPSULATION
       - OFF-SITE DISPOSAL
       - NO ACTION.

   SINCE THE ORIGINS OF THE HAZARDOUS SUBSTANCES DISCOVERED AT THE SITE COULD NOT BE DETERMINED CONCLUSIVELY,
IT WAS ASSUMED THAT THE STOCKPILED SOIL IS REGULATED BY RCRA FOR HANDLING AND DISPOSAL PURPOSES.  ALL
ALTERNATIVES EVALUATED (EXCEPT NO ACTION) WERE DESIGNED TO COMPLY WITH RCRA TECHNICAL AND ADMINISTRATIVE
REQUIREMENTS.

   THE REMEDIAL ACTION STRATEGY MAY BE AN INDIVIDUAL ALTERNATIVE, OR A COMBINATION OF THE ALTERNATIVES
EVALUATED.  EACH OF THE ALTERNATIVES HAS BEEN EVALUATED WITH RESPECT TO:  TECHNICAL ADVANTAGES,
DISADVANTAGES, AND LIMITATIONS; COST; ENVIRONMENTAL FACTORS; IMPLEMENTABILITY; AND INSTITUTIONAL AND
REGULATORY CONSIDERATIONS.

   THE ON-SITE ENCAPSULATION, ON-SITE TREATMENT, AND OFF-SITE DISPOSAL OPTIONS WERE ANALYZED IN DETAIL.  THE
NO ACTION ALTERNATIVE WAS ELIMINATED FROM EVALUATION DURING THE SCREENING PROCESS.  THIS WAS DUE TO THE FACT
THAT THE EXISTING PILES WERE A MEANS OF TEMPORARY STORAGE, AND THEY DO NOT COMPLY WITH TECHNICAL REQUIREMENTS
OF RCRA (I.E., NO SYNTHETIC LINER, NO LEACHATE COLLECTION SYSTEM).  THIS IS IN ADDITION TO   THE POTENTIAL
CONTAMINATION TO GROUND AND SURFACE WATERS FROM THE STOCKPILES.

   THE ON-SITE ENCAPSULATION ALTERNATIVE INVOLVES THE CONSTRUCTION OF A CELL ON-SITE FOR THE PERMANENT
CONTAINMENT OF THE STOCKPILED SOIL MATERIALS.

         THE DESIGN OF SUCH A SYSTEM WOULD COMPLY WITH THE TECHNICAL
         REQUIREMENTS OF RCRA, WHICH IN THIS CASE WOULD INCLUDE PROTECTION
         FROM A 100-YEAR FLOOD OCCURRENCE, PLACEMENT OF MONITORING WELLS
         AROUND THE CELL, AND A PROPER LINER AND CAPPING SYSTEM.  SEVERAL
         TECHNICAL DISADVANTAGES OF THIS ALTERNATIVE ARE:

         1. ALTHOUGH CONSTRUCTION OF AN ON-SITE DISPOSAL FACILITY WOULD BE
            IN COMPLIANCE WITH APPROPRIATE RCRA REGULATIONS, THE HIGH
            GROUND WATER TABLE AND SUBSURFACE SOILS ARE GENERALLY NOT



            SUITABLE FOR CONSTRUCT OF A LAND DISPOSAL FACILITY.

            THIS ALSO IS CONSISTENT WITH PENNSYLVANIA REGULATIONS, WHICH
            REQUIRE THAT A SEPARATION OF AT LEAST FOUR FEET BE MAINTAINED
            BETWEEN THE SEASONAL HIGH ELEVATION OF THE SHALLOW (PERCHED)
            WATER TABLE AND THE BASE OF THE ENCAPSULATION CELL.

         2. THE ON-SITE MATERIAL (INCINERATOR RESIDUE) UPON WHICH THE CELL
            WILL BE PLACED CONTAINS ORGANIC MATTER AND IS DIFFICULT TO
            COMPACT.  THE POSSIBILITY EXISTS FOR DIFFERENTIAL SETTLEMENT
            TO OCCUR WHICH MAY ADVERSELY AFFECT THE INTEGRITY OF THE CELL
            AND ALLOW FOR THE RELEASE OF THE CONTAINED MATERIAL.

         3. THE DEPTH TO GROUND WATER AT THE SITE HAS BEEN MEASURED TO BE
            AS LITTLE AS 2 - 5 FEET BELOW THE SURFACE.  IN THE EVENT OF A
            RELEASE OF CONTAMINATED MATERIAL FROM THE CELL, MIGRATION OF
            CONTAMINANTS TO THE SHALLOW GROUND WATER TABLE COULD BE EXPECTED.

   BESIDES THESE FACTORS, THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES PROHIBITS THE PLACEMENT OF
ENCAPSULATION CELLS WITHIN THE 100-YEAR FLOOD PLAIN, REGARDLESS OF THE FLOOD PROTECTION PROVISIONS MADE.

   THE OTHER ALTERNATIVES EVALUATED ALL REQUIRE VERIFICATION SAMPLING AND ANALYSIS OF THE STOCKPILED SOIL TO
DETERMINE WHETHER OR NOT IT PRESENTLY EXCEEDS THE KEY INDICATOR PARAMETERS ESTABLISHED FOR THIS PROJECT.  THE
MOST RECENT ANALYTICAL RESULTS INDICATE THAT APPROXIMATELY 25% OF THE SAMPLES TAKEN FROM THE PILES FAIL THE
KIA.  HOWEVER, THE SAMPLES WERE DRAWN FROM THE UPPER LAYERS OF THE PILES.  DEGREE OF CONTAMINATION OF THE
SOIL AT GREATER DEPTHS IS UNKNOWN.  FOR THE PURPOSES OF DEVELOPING COST ESTIMATES FOR THE ALTERNATIVES WHICH
INCLUDE OFF-SITE DISPOSAL OF SOIL, IT WAS ASSUMED THAT 50% OF THE SOIL IN THE STOCKPILES IS CURRENTLY
CONTAMINATED (I.E., WILL FAIL THE KIA TEST).  THIS PERCENTAGE WAS DERIVED USING THE LATEST ANALYTICAL
RESULTS, AND INCLUDES A 25% CONTINGENCY DUE TO THE UNCERTAINTY ASSOCIATED WITH THE DEGREE OF CONTAMINATION OF
THE SOIL IN THE INNER PORTIONS OF THE PILES.  THE REMAINING 50% OF THE SOIL WAS ASSUMED TO BE NONCONTAMINATED
AND SUITABLE FOR USE AS BACKFILL ON-SITE.

   THE ON-SITE TREATMENT ALTERNATIVES (LAND TREATMENT, COMPOSTING, AND SOIL AERATION) ARE ALL SOURCE CONTROL
MEASURES WHICH CALL FOR TREATMENT OF THE SOIL WHICH EXCEEDS THE KEY INDICATOR LIMITS WITH THE GOAL OF
REDUCING THE DEGREE OF CONTAMINATION THROUGH AERATION AND BIODEGRADATION.  AFTER A BATCH OF SOIL RECEIVES
TREATMENT, IT WOULD BE TESTED AND, IF IT STILL EXCEEDS THE PARAMETERS, IT WOULD BE TAKEN   OFF-SITE FOR
DISPOSAL AT AN APPROVED LANDFILL.

   IN THE SOIL AERATION ALTERNATIVE, TREATMENT OF THE SOILS WOULD BE ACCOMPLISHED BY USING MECHANICAL
EQUIPMENT TO AGITATE, MIX, AND AERATE THE SOILS.  SOME TECHNICAL UNCERTAINTIES ARE ASSOCIATED WITH THIS
OPERATION SINCE MECHANICAL AERATION OF SOILS HAS NOT BEEN EXTENSIVELY USED IN THE PAST.  THE MOISTURE CONTENT
AND CONSISTENCY OF THE SOILS WOULD NEED TO BE CONTROLLED TO INSURE THAT THE SOILS CAN BE PHYSICALLY MIXED AND
WILL NOT JAM OR PLUG THE EQUIPMENT.  IN ADDITION, THE RESIDENCE TIME AND AGITATION REQUIRED TO ACHIEVE AN
ACCEPTABLE LEVEL OF DEVOLATILIZATION IS NOT KNOWN.

   IN THE COMPOSTING ALTERNATIVE, BIOLOGICAL TREATMENT OF THE SOIL WOULD BE EMPLOYED TO ACHIEVE CONTAMINATION
REDUCTION.  EVEN THOUGH COMPOSTING HAS PROVED SUCCESSFUL FOR MUNICIPAL SEWAGE SLUDGE, ITS APPLICATION TO
CONTAMINATED SOILS HAS NOT BEEN PROVED.  THERE ARE ALSO TECHNICAL UNCERTAINTIES REGARDING THE MICROORGANISMS
AND NUTRIENT SEED MATERIAL TO BE USED, AND THE DEGREE OF SUCCESS WHICH CAN BE EXPECTED FROM THE PROCESS.

   THE LAND TREATMENT ALTERNATIVE INVOLVES SPREADING AND CULTIVATING OF THE CONTAMINATED SOILS.  CULTIVATION
WOULD BE PERFORMED USING AGRICULTURAL EQUIPMENT SUCH AS DISC HARROWS, RAKES, OR PLOWS.  CONTAMINATION
REDUCTION COULD BE ACHIEVED BY VOLATILIZATION AND BIODEGRADATION. ALTHOUGH LAND TREATMENT HAS BEEN USED
SUCCESSFULLY FOR MANY YEARS IN THE PETROLEUM REFINING INDUSTRY, THE RATE OR LEVELS OF TREATMENT THAT CAN BE
ACHIEVED FOR THE WASTE CONTAINED IN THE STOCKPILED SOIL IS UNKNOWN.  AS STATED EARLIER, THE GROUND WATER
LEVEL AT THIS SITE HAS BEEN MEASURED TO BE AS LITTLE AS 2 - 5 FEET BELOW THE SURFACE.  IF THE LAND TREATMENT
TECHNIQUE WERE IMPLEMENTED AND REDUCTION OF THE HAZARDOUS WASTE WERE NOT   ACHIEVED, THE MIGRATION OF THE
CONTAMINANTS TO THE SHALLOW GROUND WATER TABLE COULD RESULT.

   THE OFF-SITE DISPOSAL ALTERNATIVE WOULD REQUIRE THAT ANY SOIL WHICH FAILED THE KIA TEST BE TAKEN TO AN
APPROVED, PERMITTED FACILITY FOR ULTIMATE DISPOSAL OF THE CONTAMINATED SOIL.  THE SOILS WOULD BE EXCAVATED
FROM THE STOCKPILES IN LOTS OF 100 CUBIC YARDS.  THE SAMPLING PROTOCOL WILL PROVIDE FOR A VARIABLE SAMPLING
FREQUENCY PER SOIL LOT TO ENSURE A HIGH DEGREE OF SAMPLING SENSITIVITY.  ANY SOIL LOTS THAT DO NOT EXCEED THE
KEY INDICATOR LIMITS WILL BE BACKFILLED ON SITE IN AREA'S HAVING NO PLANNING FUTURE DEVELOPMENT.  THE SITE
WILL BE COVERED WITH AN IMPERMEABLE CLAY CAP TO PREVENT POTENTIAL LEACHING OF ANY RESIDUAL CONTAMINATION INTO
THE GROUND WATER.  THE MATERIAL TAKEN OFF-SITE FOR DISPOSAL WOULD BE MANIFESTED IN ACCORDANCE WITH RCRA. 
THERE ARE NO TECHNICAL UNCERTAINTIES ASSOCIATED WITH THIS ALTERNATIVE.  STANDARD CONSTRUCTION, EXCAVATION,



AND EARTH MOVING EQUIPMENT AND TECHNIQUES WILL BE EMPLOYED.  EXISTING PERMITTED HAZARDOUS WASTE FACILITIES
WILL BE ALLOWED TO ACCEPT THE WASTE FROM THIS SITE.  IN FACT, THIS WAS THE ALTERNATIVE IMPLEMENTED FOR THE
PREVIOUS CLEANUP EFFORT AT THIS SITE. THE ENVIRONMENTAL CONCERNS ASSOCIATED WITH THIS ALTERNATIVE ARE
MINIMAL. THIS ALTERNATIVE PROVIDES THE ADDITIONAL BENEFIT OF PRESERVING THE PLANNED USE OF THIS SITE FOR A
WASTE TREATMENT FACILITY.

   THE COST OF THE VARIOUS ALTERNATIVES RANGE FROM $3.0M TO $5.3M, EXCLUDING THE NO ACTION ALTERNATIVE.  THE
FOLLOWING IS A TABULATION OF THE COST ESTIMATES FOR THE ALTERNATIVES.

                        COST SUMMARY FOR REMEDIAL ACTIONS

                                   ESTIMATED CAPITAL         ESTIMATED POST
       ALTERNATIVE                CONSTRUCTION COST          CLOSURE COST*

    1. SOIL AERATION                 $4,595,000                 $ 66,000
    2. LAND TREATMENT                 4,238,000                   66,000
    3. COMPOSTING                     5,297,000                   66,000
    4. ON-SITE ENCAPSULATION          3,006,000                  154,000
    5. NO ACTION                        - 0 -                    154,000
    6. OFF-SITE DISPOSAL              4,324,000                   49,000

   *PRESENT WORTH COMPUTED OVER 30 YEARS AT A 7 3/8% DISCOUNT RATE.

   #CR
   COMMUNITY RELATIONS

   THE DRAFT FEASIBILITY STUDY WAS MADE AVAILABLE FOR PUBLIC COMMENT. COPIES OF THE DOCUMENT WERE PLACED IN
REPOSITORIES IN THE VICINITY OF THE SITE.  A NOTICE WAS PLACED IN THE LOCAL NEWSPAPER REGARDING THE  
AVAILABILITY OF THE FEASIBILITY STUDY FOR PUBLIC REVIEW, AND TO ANNOUNCE THAT A PUBLIC MEETING WAS SCHEDULED
FOR FEBRUARY 23, 1984.  THE MEETING WAS HELD AT THE CITY OF PHILADELPHIA'S SOUTHWEST WATER POLLUTION CONTROL
PLANT, AND WAS ATTENDED BY REPRESENTATIVES OF EPA, THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES,
THE CITY OF PHILADELPHIA WATER DEPARTMENT, AND SEVERAL CITIZEN/ENVIRONMENTAL ACTION GROUPS.

   BASICALLY, THE COMMENTS RECEIVED FROM THE PUBLIC EXPRESSED THEIR DISPLEASURE WITH THE LACK OF DETAILED
INFORMATION IN THE FEASIBILITY STUDY, AND INDICATED A STRONG PREFERENCE FOR IMPLEMENTING THE ALTERNATIVE
REQUIRING OFF-SITE DISPOSAL OF ALL SOIL DETERMINED TO BE CONTAMINATED.  THEY WERE ADAMANTLY OPPOSED TO
IMPLEMENTATION OF ANY OF THE ALTERNATIVES CALLING FOR ON-SITE CONTAINMENT OR TREATMENT OF CONTAMINATED SOIL. 
THE PUBLIC COMMENT PERIOD CLOSED THREE WEEKS AFTER THE STUDY WAS MADE PUBLIC.

   IN RESPONSE TO THE PUBLIC COMMENTS RECEIVED, EXTENSIVE REVISIONS WERE MADE TO THE FEASIBILITY STUDY,
GREATLY INCREASING THE DEGREE OF DETAIL AND SUPPORTING DOCUMENTATION FOR THE ALTERNATIVES CONSIDERED FOR  
CLEANUP.

   #OEL
   CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

   ALL OF THE ALTERNATIVES EVALUATED (EXCEPT NO ACTION) WERE FORMULATED TO BE IN COMPLIANCE WITH RCRA LAND
TREATMENT, STORAGE, AND DISPOSAL TECHNICAL AND ADMINISTRATIVE REQUIREMENTS WHENEVER POSSIBLE.  INCLUDED  
WERE THE PHYSICAL CONTROLS NECESSARY (I.E., MONITORING WELLS, LEACHATE COLLECTION SYSTEMS, LINERS, ETC.) TO
IMPLEMENT THE ON-SITE TREATMENT AND DISPOSAL ALTERNATIVES.  THE COST ESTIMATES DEVELOPED FOR THE  
ALTERNATIVES TOOK INTO ACCOUNT THE RCRA TECHNICAL AND ADMINISTRATIVE REQUIREMENTS WHICH APPLY TO THE
INDIVIDUAL REMEDIAL ACTIONS.  THE RECOMMENDED ALTERNATE OF OFF SITE DISPOSAL PROVIDES A BENEFICIAL EFFECT  
ON THE 100 YEAR FLOOD PLAIN.

   #RA
   RECOMMENDED ALTERNATIVE

   SECTION 300.68 (J) OF THE NATIONAL CONTINGENCY PLAN (NCP) (47 FR 31180, JULY 16, 1982) STATES THAT THE
APPROPRIATE EXTENT OF REMEDY SHALL BE DETERMINED BY THE LEAD AGENCY'S SELECTION OF THE REMEDIAL ALTERNATIVE
WHICH THE AGENCY DETERMINES IS COST-EFFECTIVE (I.E., THE LOWEST COST ALTERNATIVE THAT IS TECHNOLOGICALLY
FEASIBLE AND RELIABLE) AND WHICH EFFECTIVELY MITIGATES AND MINIMIZES DAMAGE TO AND PROVIDES ADEQUATE
PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  BASED ON OUR EVALUATION OF THE COST-EFFECTIVENESS
OF EACH OF THE PROPOSED ALTERNATIVES, THE COMMENTS RECEIVED FROM THE PUBLIC, INFORMATIONS FROM THE
FEASIBILITY STUDY, AND INFORMATION FROM THE CITY OF PHILADELPHIA, WE RECOMMEND THAT THE OFF-SITE DISPOSAL
ALTERNATIVE BE IMPLEMENTED.  THIS ALTERNATIVE INCLUDES:  RESAMPLING AND ANALYSIS OF THE STOCKPILED SOILS IN
100-CUBIC-YARD LOTS FOR THE KEY INDICATOR PARAMETERS; ON-SITE CONTAINMENT OF SOILS WHICH DO NOT EXCEED
ESTABLISHED PARAMETER LIMITS; OFF-SITE DISPOSAL AT RCRA APPROVED FACILITY OF SOILS WHICH EXCEED ESTABLISHED



PARAMETER LIMITS; GRADING, COMPLETION OF CLAY CAP AND COVER, AND VEGETATING OF THE SITE.

   THE RECOMMENDED ALTERNATIVE IS THE LEAST COST ALTERNATIVE THAT IS TECHNICALLY FEASIBLE AND RELIABLE, AND
WHICH EFFECTIVELY MITIGATES AND MINIMIZES DAMAGE TO AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH, 
WELFARE, AND THE ENVIRONMENT.  IT ALSO COMPLIES WITH RCRA BY CALLING FOR OFF-SITE DISPOSAL OF CONTAMINATED
SOIL AT A RCRA APPROVED FACILITY, AND THE LEVEL OF CLEANUP WAS DETERMINED IN A MANNER CONSISTENT WITH THE
RCRA METHODOLOGY.  IN COMPARISON, THE ALTERNATIVES EVALUATED CALLING FOR ON-SITE TREATMENT OF CONTAMINATED
SOIL BY COMPOSTING AND AERATION ARE MORE COSTLY, AND THE RELIABILITY OF THE PROCESSES ASSOCIATED WITH  
TREATMENT OF THE WASTE PRESENT IN THE SOIL ON-SITE IS UNCERTAIN; THE LAND TREATMENT ALTERNATIVE, ALTHOUGH
LESS COSTLY THAN OFF-SITE DISPOSAL, HAS TECHNICAL UNCERTAINTIES ASSOCIATED WITH IT, AND FAILURE TO ACHIEVE 
THE DESIRED CONTAMINANT REDUCTIONS COULD RESULT IN MIGRATION OF HAZARDOUS SUBSTANCES TO THE SHALLOW GROUND
WATER TABLE; THE ON-SITE ENCAPSULATION ALTERNATIVE IS LESS CAPITAL COST INTENSE, HOWEVER, IT WILL REQUIRE A
LONGER TERM O&M PERIOD AT A MUCH HIGHER COST THAN THE RECOMMENDED ALTERNATIVE, IS NOT AS TECHNICALLY RELIABLE
AS THE OFF-SITE DISPOSAL ALTERNATIVE, AND THE HIGH GROUND WATER TABLE AND FILL MATERIAL AT THE ENTERPRISE
AVENUE SITE ARE GENERALLY NOT SUITABLE FOR CONSTRUCTION OF AN ON-SITE DISPOSAL FACILITY SO LONG AS THERE IS
ANOTHER VIABLE COST-EFFECTIVE ALTERNATIVE FOR DISPOSAL.  ALTHOUGH THE ON-SITE CELL WOULD BE DESIGNED TO GUARD
AGAINST RELEASES, THE HYDROGEOLOGIC CONDITIONS AT THE SITE (I.E., HIGH GROUND WATER TABLE, LOCATED WITHIN THE
100-YEAR FLOOD PLAIN) WOULD MULTIPLY THE ADVERSE EFFECTS OF ANY FAILURE OF THE CELL WHICH MAY OCCUR.

   THE CAPITAL COST FOR THE RECOMMENDED ALTERNATIVE IS ESTIMATED TO BE $4,324,000.  THE MONITORING AND
MAINTENANCE COSTS ARE ESTIMATED TO BE $49,000 (PRESENT WORTH VALUE) FOR A PERIOD OF THIRTY YEARS.  A
BREAKDOWN OF THE CAPITAL COSTS APPEAR IN APPENDIX C.

   #OM
   OPERATION AND MAINTENANCE (O&M)

   THE O&M ACTIVITIES ASSOCIATED WITH THE RECOMMENDED ALTERNATIVE ARE INSPECTION OF THE SITE (1
CREW-DAY/YEAR) AND MAINTENANCE OF THE VEGETATED COVER (5 CREW-DAYS/YEAR) AT AN ANNUAL COST OF APPROXIMATELY
$4,200.  THE CITY OF PHILADELPHIA WILL ASSUME FULL RESPONSIBILITY FOR O&M SINCE IT IS A CITY-OWNED PROPERTY.

   #FA
   PROPOSED ACTION

   WE REQUEST YOUR APPROVAL OF THE REMOVAL OF ALL SOIL FROM THE ENTERPRISE AVENUE SITE WHICH FAILS THE
ESTABLISHED KEY INDICATOR PARAMETER TEST. THIS ACTION WILL COMPLETE THE CLEANUP OF THIS HAZARDOUS WASTE
DISPOSAL SITE.  THE ESTIMATED TOTAL COST FOR THIS STATE-LEAD PROJECT IS $4.82M, WHICH INCLUDES THE COST FOR
CONSTRUCTION MANAGEMENT.  WE ALSO REQUEST AN ALLOCATION OF $2.41M FROM THE SUPERFUND TO FUND THIS CLEANUP AT
THE 50% LEVEL SINCE IT IS A MUNICIPALLY OWNED SITE.

   #SCH
   PROJECT SCHEDULE

     -APPROVE RECORD OF DECISION                           MAY 1984
     -AWARD COOPERATIVE AGREEMENT FOR CONSTRUCTION         MAY 1984
     -START CONSTRUCTION                                   JULY 1984
     -COMPLETE CONSTRUCTION                                NOVEMBER 1984.



   #TMA
   TABLES, MEMORANDA, ATTACHMENTS

                                   APPENDIX A

                   SUMMARY OF ANALYTICAL RESULTS OF SOIL IN THE
                                  TOX STOCKPILE

   SAMPLE NO           RESULTS          SAMPLE NO           RESULTS

    S-0059                51             S-0243                 82
    S-0167               110             S-0246                150
    S-0169               330             S-0247                259
    S-0170                61             S-0248              5,350
    S-0192                51             S-0250                148
    S-0201                39             S-0284                135
    S-0207                49             S-0295                 39
    S-0208                83             S-0296                 65
    S-0209                59             S-0300                 29
    S-0227                59             S-0302              1,921
    S-0228               100             S-0303                213
    S-0236                98             S-0304                 78
    S-0239                51             S-0306                 29
    S-0241                38
    S-0242                42

   NOTE
      ALL RESULTS MEASURED IN PARTS PER MILLION.

                   SUMMARY OF ANALYTICAL RESULTS OF SOIL IN THE
                            VOLATILE ORGANIC STOCKPILE

   SAMPLE NO           BENZENE          ETHYLBENZENE          TOLUENE

    S-0179                                    27                 364
    S-0180                                                        24
    S-0181                                    90                 157
    S-0183               28                                       22
    S-0184                                                        27
    S-0188               17                   24                  35
    S-0189                                                        27
    S-0193               19
    S-0217                                    93                  30
    S-0218                                   158                  53
    S-0219                                    41
    S-0249               86                   47                 330
    S-0283                                                     1,000
    S-0287                                                        25
    S-0288                                    36
    S-0297                                    22
    S-0298                                    18                 283
    S-0305               18                   49                  36
    S-0307               18                  427                 438
    S-0309               43                   33                  54
    S-0312               42                                       22
    S-0313                                    42
    S-0315                                                        19

   NOTE
      ALL RESULTS MEASURED IN PARTS PER MILLION.



                                   APPENDIX B

         ANALYTICAL INFORMATION ON TOX PILE - MARCH 1983

                                 TOX  TOLUENE  BENZENE     ETHYLBENZENE
          QUADRANT               PPM    PPM      PPM           PPM

              A                   0.52  0.58     0.25            0.13
              B                   0.17  1.10     0.26            0.24
              C                   0.56  1.10     0.63            0.42
              D                   0.42  7.80     2.00            1.30

                                EP TOXICITY - METALS (PPM)
   QUADRANT     AS      BA     CD     CR     PB     HG      SE     AG

      A         NF      0.32   NF     NF     NF  LT 0.001   NF     NF
      B         NF      0.16   NF     NF     NF  LT 0.001   NF     NF
      C         NF      0.20   NF     NF     NF  LT 0.001   0.012  NF
      D         NF      0.09   NF     NF     NF  LT 0.001   0.011  NF

   COMPOSITE OF QUADRANTS (PPM UNLESS NOTED OTHERWISE)

   FL     -    6.7             CN (T)    -     1.11   CU (T) -       462
   NH3-N  -    4.9             AG (T)    -    NF      FE (T) -    45,600
   NO3-N  -   13.7             ZN (T)    -  1054      PB (T) -       960
   PH     -    7.8 PH UNITS    AS (T)    -    35      HG (T) -         0.7
   VOC    - LT 3               BA (T)    -   208      SE (T) -         2.0
   SPCD   -   1300 MMHO        CD (T)    -    12      TI (T) -        21
   TOC    -   83               CR+3 (T)  -     5.01 CR+6 (T) -    LT 4.0

   NF =  NOT FOUND
   T  =  TOTAL METALS.

   ANALYTICAL INFORMATION ON VOLATILE ORGANIC PILE   MARCH 1983
                                   TOX   TOLUENE    BENZENE    ETHYLBENZENE
             QUADRANT              PPM     PPM        PPM           PPM

                 A                 0.24    0.50       1.20          0.53
                 B                 0.26    1.60       4.00          0.69
                 C                 0.08    1.00       0.17          0.20
                 D                 0.47    1.40       0.84          0.50

                               EP TOXICITY - METALS (PPM)
   QUADRANT    AS       BA     CD     CR     PB     HG      SE    AG

      A        NF       0.30   NF     NF     NF  LT 0.001  0.012  NF
      B        0.01     0.13   NF     NF     NF  LT 0.001  0.013  NF
      C        NF       0.14   NF     NF     NF  LT 0.001  0.013  NF
      D        NF       0.10   NF     NF     NF  LT 0.001  0.012  NF

   COMPOSITE OF QUADRANTS (PPM UNLESS NOTED OTHERWISE)

   FL    -    9.1             CN (T)     -       1.55 CU (T)     -    344
   NH3-N -    3.9             AG (T)     -       NF   FE (T)     - 42,405
   NO3-N -  259               ZN (T)     -     1166   PB (T)     -    954
   PH    -    7.9 PH UNITS    AS (T)     -        8   HG (T)     -
         0.85
   VOC   - LT 3               BA (T)     -      226   SE (T)     -      2.0
   SPCD  -  820 MMHO          CD (T)     -       11   TI (T)     -     39
   TOC   -  122               CR+3 (T)   -       69   CR+6  (T)  -  LT 4.0

   NF = NOT FOUND
   T  = TOTAL METALS.



                               APPENDIX C

                       CONSTRUCTION COST ESTIMATE
                            OFF-SITE DISPOSAL
                             (ALTERNATIVE 6)
     DESCRIPTION                       QUANTITY      UNIT COST  TOTAL COST

   1. FLOOD CONTROLS                   1800 CU.YD    $10/CU.YD  $   18,000

   2. EXCAVATE MATERIAL FROM STOCKPILES
      AND TRANSFER ON-SITE             18,000 TONS   $4/TON     $   72,000

   3. SEGREGATE CONSTRUCTION RUBBLE    15 CREW DAYS  $1,000/    $   15,000
                                                     CREW DAY

   4. ANALYZE SAMPLES FOR KEY          200 SAMPLES   $200 EA    $   40,000
      INDICATORS

   5. BACKFILL ACCEPTABLE MATERIAL AND
      ROUGH GRADE                      9,000 TONS    $2/TON     $   18,000

   6. DISPOSE OF CONTAMINATED MATERIAL
      AT AN APPROVED OFF-SITE FACILITY 9,000 TONS    $150/TON   $1,350,000

   7. BURY DEBRIS/RUBBLE ON-SITE       500 CY        $2/CY      $    1,000

   8. COMPLETE SITE FINAL COVER        25 AC         $58,000/AC $1,450,000

                                       SUBTOTAL (ROUNDED)       $2,946,000

                                       MOBILIZATION,
                                       DEMOBILIZATION AND
                                       SITE SERVICES (10%)      $  295,000

                                       SUBTOTAL                 $3,241,000

                                       CONTRACTOR'S FEE (16%)   $  519,000

                                       SUBTOTAL                 $3,760,000

                                       CONTINGENCY (15%)        $  564,000

                                       TOTAL                    $4,324,000.

          POST CLOSURE COST ESTIMATE - ALT 6 (OFF-SITE DISPOSAL)

                                 ANNUAL
      DESCRIPTION               QUANTITY        UNIT COST    ANNUAL COST
                                                   ($)           ($)

   1. INSPECT THE SITE          1 CREW DAY      $500/CREW    $   500
                                                    DAY

   2. MAINTAIN THE VEGETATED
      COVER                     5 CREW          $600/CREW    $ 3,000
                                 DAY                DAY

                                SUBTOTAL                     $ 3,500

                                CONTINGENCY (20%)            $   700

                                TOTAL ANNUAL COST            $ 4,200

                                TOTAL PRESENT-WORTH COST *   $49,000

   * PRESENT-WORTH COST IS COMPUTED OVER 30 YEARS @ 7 3/8% DISCOUNT RATE;
     PRESENT-WORTH FACTOR = 11.7.


